S2

Experimental details
Synthesis of silver (I) oxide nanocubes was performed using a procedure reported by Lyu et al. [1] . Briefly, 0.05 g of crystalline silver nitrate (Carl Roth GmbH, ≥99% , Ph.Eur., extra pure) have been dissolved in 210 mL of 0.2 M ammonium nitrate NH 4 NO 3 aqueous solution.
PVP solution was added slowly in a ratio 2:1 (PVP monomeric unit / silver atom). The corresponding concentrations of PVP were of about 5 × 10 −3 M. Next an excess of sodium hydroxide NaOH (450 mL of 0.2 M solution) was added at the first onset and then preserved in dark for 1 h under stirring. The overall molar ratios of the compounds were as the following -8 × 10 −3 M hardly influenced on the resulting micromorphology of the product ( Figure S1 -a,b).
After multiple centrifugations of the precipitate and washing by ~1 liter of MilliQ pure water the product was ready for the following syntheses. The dry product could be estimated using freeze drying method that is appropriate for storage and further dispersion in water.
All the Ag particle syntheses have been performed in glass dish preliminary rinsed with 2 M nitric acid and then by an excess of distilled water to remove all possible reductants and dust. The reductants, namely, sodium borohydride (Aldrich, granular ≥98%), hydrogen peroxide Diluted solution of hydrogen peroxide demonstrated low efficiency in Ag 2 O reduction producing incomplete reduction. In contrast, hydrazine sulfate produced highly porous silver structure which had nothing common with initial micromorphology Ag 2 O polyhydron crystallites. In the issue, as a reductant the ten-fold excess of NaBH 4 to Ag 2 O was applied as described above. This reagent is effective but less destructive for the primary microstructure than the hydrazine sulfate.
Reduction with a ten-fold excess of NaBH 4 was also carried out leading to mesoporous structures with less degradation of secondary structure of the polyhedrons. In Figure S4 the micrographs of mp-Ag/Ag film are presented. The film was not delaminated successfully from the glass slide for additional SEM experiment (because it was too thin to keep its planar structure). The current micrographs show uniform micromorphology for two sides of the film neat the edge which formed a gather. 
